A new actinobacterial strain, RS16 T , was isolated from sandy soil collected in Zamora, Spain, and was studied to determine its taxonomic position. A neighbour-joining tree based on 16S rRNA gene sequence analysis revealed that the novel isolate formed an independent branch between Promicromonospora sukumoe DSM 44121 T and Promicromonospora citrea DSM 43110 T . Levels of 16S rRNA gene sequence similarity between the novel isolate and its phylogenetic neighbours ranged from 98.7 to 98.9 %. Chemotaxonomic properties, such as the predominant menaquinone and polar lipids, supported the assignment of the novel isolate to the genus Promicromonospora, however, a significant number of physiological differences were found between the novel isolate and the other recognized species of the genus Promicromonospora. On the basis of these results, it is proposed that strain RS16 T represents a novel species of the genus Promicromonospora, for which the name Promicromonospora kroppenstedtii sp. nov. is proposed. The type strain is RS16 T (5DSM 19349 T 5LMG 24382 T ).
Four environmental species of the genus Promicromonospora (soil and air isolates) have been described to date, Promicromonospora citrea (Krasilnikov et al., 1961) , Promicromonospora sukumoe (Takahashi et al., 1987) , Promicromonospora vindobonensis and Promicromonospora aerolata (Busse et al., 2003 ). An actinobacterium originally described as Promicromonospora pachnodae (Cazemier et al. 2003 ) was subsequently reclassified as Xylanimicrobium pachnodae based on the low phylogenetic sequence similarity to other species of the genus Promicromonospora and supported by differences found in peptidoglycan composition (Stackebrandt & Schumann, 2004) . A sixth species, Promicromonospora enterophila has been transferred to the genus Oerskovia as Oerskovia enterophila. Additionally, there are four 16S rRNA gene sequences deposited in the public databases which represent strains isolated from scabby potatoes and garden, lead-contaminated and haloalkaline soils. Although a description to the species level has not been performed for these isolates, it is clear that they represent real strains which probably belong to the genus Promicromonospora. Phylogenetically, strains assigned to this genus form a homogeneous cluster grouped in the family Promicromonosporaceae and share a number of chemotaxonomic markers that distinguish them from the genera Cellulosimicrobium, Xylanimonas and Xylanibacterium, which are included in the same family (Rivas et al., 2004) . Recently, Busse et al. (2003) proposed that novel species of the genus Promicromonospora may be detected when new isolates show a 16S rRNA gene sequence similarity below 98.6 % to existing species. In the present paper, we describe the molecular and phenotypic characterization of strain RS16 T isolated from soil and presumptively identified as a member of the genus Promicromonspora based on partial 16S rRNA gene sequence.
Strain RS16 T was isolated from sandy soil during a microbiology practical class at the University of Salamanca, Spain. The strain was isolated by inoculating 100 ml soil suspension on yeast extract-malt extract agar (ISP 2 medium, Shirling & Gottlieb, 1966) and incubating at 28 u C for 5 days. Growth observations were made on ISP 2, Bennett's (Jones, 1949) , trypticase soy-yeast extract (medium 92; DSMZ) and nutrient agar. Colonies developed on these media within 1-2 days and were raised and varied from smooth to rugose. Colony colour on all media ranged from cream to pale yellow and no diffusible pigments were produced. Under the microscope, branch- ing septate hyphae (0.2-0.4 mm diameter) were observed growing on the surface and into the agar. Chlamydosporelike forms were also observed when the strain was cultured in ISP 2 broth. After 48 h, hyphae fragmented into nonmotile Y and V shaped forms (see Supplementary Figure S1 in IJSEM Online). The cells stained Gram-positive using 24 h cultures (Doetsch, 1981) .
DNA extraction and PCR amplification of the 16S rRNA gene was performed using the REDExtract-N-Amp Plant PCR kit (Sigma) following the manufacturer's instructions but adding an additional purification step using phenol/ chloroform. The amplification and sequence conditions employed were according to previously described methods (Rivas et al., 2003) . The quality of the sequence obtained and alignment by secondary structure were performed with the PHYDIT program (Chun, 2001) . The 1450 nucleotide stretch was then submitted for comparison using the BLAST search tool, which indicated a close relationship with members of the genus Promicromonospora. 16S rRNA gene sequence similarity levels between strain RS16 T and four members of the genus Promicromonospora were 98.9 % with P. vindobonensis V45 T and P. sukumoe DSM 44121 T , 98.8 % with P. aerolata V54A T and 98.7 % with P. citrea DSM 43110 T .
To conduct phylogenetic analyses, representative sequences of the family Promicromonosporaceae available in the public databases were aligned using the CLUSTAL_X program (Thompson et al., 1997) and phylogenetic trees were constructed using the MEGA3 software package (Kumar et al., 2004) . The tree obtained with the Kimura twoparameter model (Kimura, 1980) and the neighbourjoining method is shown in Fig. 1 . Isolate RS16 T formed an independent branch within the genus Promicromonospora and it was positioned between P. citrea DSM 43110 T and P. sukumoe DSM 44121 T , supported by a 83 % bootstrap value. An identical tree topology was obtained when the maximum-parsimony (Fitch, 1971 ) method was applied. The DNA G+C content of strain RS16 T was 70.8 mol% as determined using the melting point method (Mandel & Marmur, 1968) .
Strain RS16 T was grown in tryptic soy broth at 90 r.p.m. and 28 u C for 4 days to obtain biomass for chemotaxonomic analyses. Menaquinones were prepared and analysed by HPLC (Minnikin et al., 1984) . The menaquinone composition was as follows: MK-9(H 4 ) (64 %), MK-9(H 6 ) (15 %), MK-8(H 4 ) (10 %) and MK-9(H 2 ) (2 %). The amount of MK-9(H 4 ) was in agreement with the composition previously reported for the genus Promicromonospora, however, a significant result was the presence of MK-8(H 4 ) which has not been detected before in other species of the genus Promicromonospora. Polar lipids were extracted and identified by two-dimensional TLC as described by Minnikin et al. (1984) . The polar lipid pattern was mainly composed of phosphatidylglycerol, diphosphatidylglycerol and phosphatidylinositol; various glycolipids and phosphoglycolipids of unknown structure were also found. This composition correlated with Lechevalier's phospholipid pattern 1 and coincided with the patterns reported previously for the genus Promicromonospora (Takahashi et al., 1987; Kalakoutskii et al., 1989; Busse et al., 2003) . Peptidoglycan and cell-wall amino acids were determined as described by Schleifer (1985) and Schleifer & Kandler (1972) . GC/MS analysis of amino acid derivatives was performed as described by MacKenzie (1987) . The peptidoglycan hydrolysate contained alanine, glutamic acid and lysine (2.3 : 2.0 : 1.0), while the partial hydrolysates of the peptidoglycan revealed the peptides L-Ala-D-Glu (significant amounts), Lys-L-Ala and D-Ala-Lys-L-Ala, which suggested that the peptidoglycan was of the type A4a. This composition was different to that of four of the recognized species of the genus Promicromonospora which contained a peptidoglycan of the A3a type. The cell-wall sugars of isolate RS16 T were also determined. In this case, purified cell walls were prepared and analysed as previously described (Schleifer, 1985; Staneck & Roberts, 1974) . The cell-wall sugars found were galactose and rhamnose, which are also found in P. vindobonensis V45 T and P. aerolata V54A T (Busse et al., 2003) . However, the latter strains also contained glucose, but P. citrea DSM 43110 T only contained galactose. In the case of P. sukumoe DSM 44121 T , glucose, ribose and rhamnose have been reported, although this composition refers to whole-cell sugars (Takahashi et al., 1987) . A summary of the chemotaxonomic profile of each type strain is shown in Table 1 . Cellular fatty acid methyl esters were prepared from cells grown for 24 h on trypticase soy agar and analysed by GLC (Schröder et al., 1997) . Isolate RS16 T synthesized mainly branched iso-and anteiso fatty acids. The main peaks corresponded to C 15 : 0 -iso (39.72 %), and C 15 : 0 -anteiso (43.22 %), fatty acids that are also present in major amounts in all species of the genus Promicromonospora so far described. The fatty acid profile of strain RS16 T is presented in Supplementary Table S1 (see IJSEM Online) and the overall composition was very similar to the profiles obtained by Busse et al., (2003) for the type strains of other members of the genus Promicromonospora.
Isolate RS16 T and the type strains of four species of the genus Promicromonospora were subjected to a set of physiological tests which included API Coryne, API ZYM and API 50CH panels. All tests were carried out according to the manufacturer's instructions (bioMérieux). Catalase and oxidase activities were determined as described previously (Trujillo et al., 2006) . Hydrolysis of casein, starch and xylan was recorded in ISP 2 agar (Trujillo et al., 2005) after 3 and 7 days. Cellulases were detected after 7 days incubation on plates containing 0.5 % carboxymethylcellulose as the carbon source, 0.3 % yeast extract and 1.5 % agar. Plates were stained with a 0.1 % aqueous Congo red solution. The temperature range for growth and the NaCl tolerance were recorded using ISP 2 agar as the basal medium.
Morphological and physiological characteristics that differentiate between isolate RS16 T and type strains of the genus Promicromonospora are shown in Table 2 . A significant number of tests clearly distinguished strain RS16 T . Of particular use for differentiating strains were the following characteristics: utilization of D-fructose, Dmannose, L-sorbose, a-methyl D-mannoside, amygdalin, salicin, maltose, L-arabitol, colony colour and pyrrolidonyl arylamidase production. Busse et al. (2003) Takahashi et al. (1987) , Kalakoutskii et al. (1989) and Busse et al. (2003) All tests were carried out in the present study. All strains were positive in tests for activities for catalase, alkaline phosphatase, b-galactosidase, a-glucosidase, N-acetyl-b-glucosaminidase, aesculin, esterase (C4), lipase (C14), leucine arylamidase, valine arylamidase, cystine arylamidase, naphthol-b-glucosaminidase, a-galactosidase, b-glucosidase, a-mannoside; for fermentation of glucose and xylose; for the assimilation of D-xylose, N-acetylglucosamine, arbutin, aesculin, melibiose, glycogen, gentiobiose, turanose, D-lyxose, Darabitol and gluconate; for growth between 12-28 u C and for NaCl tolerance up to 8 %. All strains were negative for b-glucuronidase, urease and afucosidase activities; for the assimilation of erythritol, inositol and xylitol and showed no growth at 4 uC. Busse et al. (2003) . Higher similarity values were also observed between the 16S rRNA gene sequences of P. aerolata V54A T and P. vindobonensis V45 T (99.3 %). The type strains of the four Promicromonospora species currently classified within the genus shared a DNA-DNA relatedness value of 18-47 % (hybridization at 45 u C for 24 h). Thus, the value proposed by Busse et al. (2003) could probably be raised to that recommended by Stackebrandt & Ebers (2006) .
Taking these ideas in consideration, the results of the gene sequence and phylogenetic analyses strongly suggest that isolate RS16 T does not belong to any of the recognized species of the genus Promicromonospora and that it is only moderately related to the four 16S rRNA gene sequences of unnamed species of the genus Promicromonospora currently deposited in the public databases. In addition, the chemotaxonomic differences found between strain RS16 T and the other members of the genus ( Chlamydospores are observed in ISP 2 broth. Aerial mycelium and diffusible pigments are not observed. Temperature growth range is 12-37 u C, with an optimum at 28 u C. Oxidase-and catalase-positive. NaCl tolerance up to 8 % (w/v). Other physiological characteristics are described in Table 2 . The cell-wall peptidoglycan contains alanine, glutamic acid and lysine. Galactose and rhamnose are present as cell-wall sugars. Predominant menaquinones are MK-9(H 4 ) (64 %); MK-9(H 6 ) (15 %); MK-8(H 4 ) (10 %) and MK-9(H 2 ) (2 %). The polar lipid pattern contains phosphatidylglycerol, diphosphatidylglycerol, phosphatidylinositol, glycolipids and phosphoglycolipids. Major fatty acids are C 15 : 0 -anteiso (43.2 %), C 15 : 0 -iso (39.7 %) and C 16 : 0 -iso (4.41 %). The DNA G+C content is 70.8 mol%.
The type strain, RS16 T (5DSM 19349 T 5LMG 24382 T ), was isolated from sandy soil. 
